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ABSTRACT 

Adaptive User Interfaces (AUI) change their presentation and con¬ 
tent depending on the individual needs of their client. In our work, 
we aim to create a AUI that collects articles on “energy-related” 
issues from various publishers using Google’s Custom Search and 
NEWS API. We call this AUI news-feed service “The Energy Hub”. 
We have compared the articles that result from a search from generic 
search engines with that of “Energy Hub”. The latter shows more 
promising results with better precision. In future work, we aim to 
provide all thematically related articles to the reader, customised 
by user preferences and by their interactions with the AUI. The in¬ 
tention is to improve the reader’s experience using text mining and 
search-term clustering, including topic modelling. An important as¬ 
pect of our work is the judgement of the success of the Energy-hub 
AUI, and we identify a methodology for its evaluation. 
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1 INTRODUCTION 

Adaptive User Interface (AUI) quality and performance is deter¬ 
mined by the relevance of the search results in a syndicated cus¬ 
tomized newsfeed. If one were to use a standard generic search API, 
the volume of irrelevant documents would dilute the AUI success. 
The use of generic search engines is therefore not optimised for the 
purpose of providing materials of sufficient relevance for condition¬ 
ing AUIs. In reality, often search results can be counter-productive, 
namely where “junk articles” (articles from unconfirmed or even 
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fake news sources) appear in the search engine results with a higher 
ranking than reliable articles from more credible sources. 

For instance, if we search for “energy” in Google as an anony¬ 
mous user, advertisements from domestic energy suppliers rank 
higher than articles related to serious debate on the topic “Energy”. 
On the other hand, a few crucial articles can be overlooked in the 
result set since the search engine may lower a document’s rank 
due because of differences in the search terminology of the user 
compared to the actual content and “aboutness” [Bruza et al. 2000; 
Deerwester et al. 1990] of the document. 

Our research involves engineering adaptive user interfaces as a 
syndicated news-feed and A-B testing them. The systems we engi¬ 
neer can be customized to specific user-preferences and re-purposed 
for different news-topics. The syndicated customised news-feed 
site forms the basis for a platform to evaluate the effectiveness 
of different topic modelling algorithms and the use of other tech¬ 
niques used in the creation of an Adaptive User Interface (AUI). We 
implement this approach on a real-world application that focuses 
on energy discussion in Australia that we call ’’The Energy Hub” 
(energy-hub) 1 . Energy-hub is currently a MVP that fetches content 
through a generic search API. The search results from this app are 
better, when compared with a general ’’Google” search, when used 
with the same queries related to energy-related topics. Our aim is 
to re-use this website, and rebuild it as an AUI that changes content 
according to user preferences and actions. 

Section 2 that follows discusses the techniques and external 
systems that the news-feed uses. Section 3 focuses on describing 
the proposed approach while Section 4 and 5 illustrate the current 
state and evaluation of the energy-hub comparing with other search 
engines. Section 6 contains future ambitions for the work followed 
by some conclusions. 

2 BACKGROUND 

In many computer systems not all features of the UI are revealed 
because different user groups have different functional require¬ 
ments or access permissions. Thus, an adaptive user interface can 
be a responsive interface [Gardner 2011], but it is also more than 
responsive, because the navigational elements in the interface will 
adapt to the requirements of an individual user. In many cases, 
AUIs will also adapt based on the environment and the end-user 
platform/device. However, in our case, we are most interested in 
adaption of the UX based on user preferences, user search history 
and the documents viewed or rated as relevant [Yigitbas et al. 2019]. 

A personalised AUI that is effective will surely enhance the 
user’s satisfaction and experience, but how is this benefit measured? 
Evaluating AUIs is difficult but can be performed with user-based 
testing, where users are exposed to two different AUI-systems, in 


1 https://gi thub.com/dineshnagumothu/ozenergyhub 
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random order, and asked simply which they prefer. This process can 
be repeated for multiple AUI variants and this type of A/B testing 
has become a staple for web system evaluation [Molich et al. 2004]. 

The UI needs to adapt according to content, so information flow¬ 
ing into the application defines the nature of change. External 
systems that can crawl the Internet provide the information flow to 
the AUI. Google provides an easy-to-use NEWS API [Das et al. 2007; 
Google 2019] to fetch live news and headlines through keyword 
search along with options to filter over a date range, language or 
publisher, and then sort results according to their publication date 
or popularity. Alternatively, Google custom search [Gavali 2015] 
gives the power of configuring traditional Google search that can 
adapt the document ranking and has the ability to customise the 
user interface for one or more users and to specific web sources. 
The main difference between the Google NEWS and Custom Search 
APIs is that the former fetches documents from all over the web, 
while the later allows its administrator to restrict search to particu¬ 
lar publishers. Considering the energy-hub use-case, some useful 
research documents, say from scholarly journals, may not appear 
in Google NEWS API, but can be retrieved by directing Custom 
Search to their sources. 

Identifying document (content) themes is a crucial step in con¬ 
structing AUIs. Discovering topics and mining semantics from doc¬ 
uments can be achieved through a natural language processing 
technique like topic modelling [Jelodar et al. 2019]. Latent Dirich- 
let Allocation (LDA), a prominent unsupervised machine learning 
algorithm, uses probability of word occurrence and distribution in 
finding topic models [Blei et al. 2003]. LDA represents documents 
as a mixture of topics and gives impressive results when dealing 
with large corpora, and it also has ability to further divide into 
sub-topics. There have been many variants to the LDA model and 
we plan to compare a few more popular of these using A/B testing. 

3 PROPOSED APPROACH 

To make the energy-hub AUI adaptive to reader actions and choices, 
the underlying process of the proposed method consists of an app 
engine, a topic modeller, a text classifier, a relational database and a 
corpus of crawled documents. The process initiates with the reader 
making a request by simple home page visit where the navigational 
elements in the UI and information presented adapts to the person 
who logs into the energy-hub website. The reader can search for 
other articles as well with the provided search affordances. 

The app engine is a computing resource capable of handling 
user initiated requests. When a reader logs into the app, its tries to 
fetch topic preferences of the individual user and their respective 
weights from its database, this can be viewed from Fig. 1 at label 
3.1. These weights sort the topics based on user interest and aid 
us to better arrangement the presentation of the UI. The topics of 
interest to the user will be presented from a pick list during the 
registration process and these get updated automatically, based on 
the way the user subsequently interacts with the app. However, 
users don’t provide input on the weights, these can be calculated 
via user interaction towards each document. 

Recommended documents from the corpus can be retrieved 
through preference-based searches at 3.2 in Fig. 1. If an initial visit, 
the fetched documents would purely be presented based on user’s 
(aka reader) selected interests. Readers have an option to search 



Figure 1: Sequence of events the Energy-hub approach. 


for other documents using keywords of their choosing. The query 
passed as a parameter into the Search-function (3.3 in Fig. 1) and 
results get back with metadata. While searching the web, the results 
would reorder as per user’s interests. The hybrid corpus (3.4 in Fig. 
1) can be formed as an amalgamation of Google Custom Search, 
NEWS API and the Energy-hub’s own database. The documents 
are saved in the form of a URL in a relational database along with 
metadata: title, description and author name. When a search request 
is initiated, the app queries its own database to retrieve documents 
that match the search terms. After searching its own database, the 
app searches the web by calling a generic search API, saves the 
results and returns these to the user. To arrange information in the 
UI, and to filter unwanted content, topics from the fetched docu¬ 
ment are extracted by a topic modeller (3.5 in Fig. 1). All retrieved 
documents are given as an input to the topic modeller to find topics 
of each document. The topics are generated as clusters, by calculat¬ 
ing the probability of word distributions and the terms with higher 
probability represents the topic understandable to humans. These 
topics can be mapped back to an individual document to find its 
exact theme. A generalized Latent Dirichlet Allocation can act as a 
model to obtain the topics. We plan to try different topic modelling 
algorithms and identify the better one through A/B testing. 

While the topic modeller reveals the relevancy of a document 
to the user, a text classifier (3.6 in Fig. 1) is required to classify 
the nature of content. A document can be a scientific journal, a 
news article or a blog post, but few readers in our energy-hub 
domain prefer searching for a single document type. One way to 
understand a reader’s interest and arrange information is to classify 
each document obtained from the search result into predefined 
classes and attaching the predicted classes as labels to the document. 
A text classifier can be a machine learning model built to handle 
such requests by considering documents as an input and their labels 
as an output. After deducing topics and labels from documents, 
they will be compared with user interests at 3.7 in Fig. 1 to identify 
any irrelevant documents. User weights will be useful here to sort 
fetched documents as liked by the user. For a freshly registered 
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reader, the sorting function can be skipped until weights are formed. 
After necessary filtering and sorting, the results can be fed back to 
the reader to interact with. 

Before searching for articles, the app provides recommendations 
(3.8 in Fig. 1) based on user-defined preferences and the reader’s 
previous interactions, along with trending and popular articles. 
The user can make a decision on each article to view and react 
based on the information provided. When the user starts to use 
the app, several parameters like search history, viewed articles, 
saved documents, their comments and ratings will be recorded to 
help find better content more easily in future interactions. After 
getting the list of recommended documents, the reader may start 
interacting with the system at 3.9 in Fig. 1. If the reader chooses 
to view, rate the document or save it to personal library, his/her 
sentiment towards the topics at 3.10 in Fig. 1 is recorded along with 
document metrics like view count at 3.11 in Fig. 1. 

4 TEST CASE : THE ENERGY HUB 

The “Energy Hub” (energy-hub) is interested in debate, discussion 
and news concerning energy production, consumption, transmis¬ 
sion or policy in Australia. Though useful articles from Energy 
suppliers aren’t ignored, web pages containing marketing content 
like Electricity and Gas retails offers are out of scope. While some 
documents provide meaningful information, articles with too basic 
information like “Facts of Coal” 2 are also tagged less useful for in¬ 
clusion, the targeted readers are assumed to have prior knowledge 
via their declared interest. 

After fetching search results, the app displays title, description 
and an iFrame to view the document. Registered readers may wish 
to save the document for later use, rate the quality, or express their 
opinion as comments. Popular articles from the library are dis¬ 
played using the number of visits recorded per article by its readers. 
Forming its own corpus is an important aspect of the energy-hub, 
Energy related topics are published from diverse sources. News 
articles form an important asset as they provide daily updates con¬ 
cerning recent developments. Most documents in the library are 
collected using Google NEWS API and are constantly monitored 
to prevent unwanted articles. Fig. 2 displays results from Google 
NEWS API to a search query “energy Australia”. Though the focus 
is on news articles, other important documents like research papers 
are available to the reader by search function powered by Google 
embedded into the energy-hub. As Google NEWS API collects daily 
articles, getting other types of documents, like research papers or 
agency reports, needs a different API. Custom search from Google 
can fetch other documents and act in a more directed way using 
pre-embedded keywords to the search engine. These terms let the 
search results flow in an energy-related discussion rather than a 
generic search outcome. Users of the energy-hub can search for 
articles over the web using this custom search which helps them in 
finding documents swiftly. The current version of the energy-hub 
supports news related to Australia, USA, India, Germany, Canada, 
UK and New Zealand as well as a composite international edition. 
If a country setting has changed, all search terms will update ac¬ 
cordingly to facilitate user without having to change filters at each 
location. 

2 https://www.britannica.com/science/coal-fossil-fuel 
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Figure 2: Articles retrieved by Google NEWS API for query 
“energy Australia”. 

5 EVALUATION 

At this early stage, the energy-hub can be rated beneficial if it 
yields better results than a generic Google Search. Experiments 
were conducted to compare the performance of search filters ap¬ 
plied through the energy-hub. 20 search results from both sites 
were rated by counting the number of relevant documents retrieved. 
“Smart grid energy Australia” was selected as a query to validate, 
as suggested by a domain expert-group. Out of 20 foremost results, 
the energy-hub retrieves 13 relevant documents, while traditional 
Google search retrieves only 8. As searching web retrieves thou¬ 
sands of documents, better ordering produces better results. 

Precision was plotted against the document number to measure 
ranking performance to those 20 retrieved. It can be observed from 
the Fig. 3, the Google assisted energy-hub outperformed generic 
Google search at every position. 



Document Number [n] 


Figure 3: Comparing precision of Google vs Energy-hub for 
the query “Smart grid energy Australia”. 

As the previous query is quite specific, a different more generic 
query “Coal energy Australia” was used and energy-hub returned 
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Figure 4: Comparing precision of Google vs. Energy-hub for 
the query “Coal energy Australia”. 

13 relevant documents with Google was limited to 9. Inferring from 
Fig. 4, unlike previous graph, precision fluctuated and Google per¬ 
formed well at the beginning but energy-hub successfully outper¬ 
formed after the 10 f ^ document. In both instances, the energy-hub 
performed overall better, as shown in Table 1. 

Table 1: Number of high-quality documents retrieved from 
20 ranked as relevant by experts over different queries. 


Query terms 

Google 

Energy-hub 

Coal energy Australia 

9 

13 

Smart grid energy Australia 

8 

13 


6 AMBITIONS OF ENERGY-HUB 

There are a few issues with the existing system powered by Google 
NEWS API that need to be addressed. From our observation, it has 
been found that the result-set extracted from Google NEWS API 
contains news articles unrelated to the energy-debate. For instance, 
if the app searches “energy”, results may include “energy drinks” or 
“energy in a football match” which are false friends. Currently, this 
process requires human intervention, as this in turn prevents the 
app being fully automated. Topic modelling can solve this problem 
by identifying the topics from a document and ensuring semantic 
relevance. A relevancy score can be calculated by measuring the 
difference between the topics that relate to the “energy” with topics 
of incoming documents. If the difference is higher than a threshold 
value, incoming documents can be tagged as irrelevant and pruned 
from the search. Currently, the energy-hub classifies sub-topics 
such as ‘Grid Stability’, ‘Information Management’, ‘Coal’, ‘Solar’ 
and others. As topic modelling generates topic terms, the words can 
be used to tag documents, and these can be used to auto-classify 
documents related to a particular tag. 


The intent of the energy-hub is to create a web app that can adapt 
to the interests of its readers. Readers register and are prompted 
to select the energy-related interests. This facilitates a back-end 
machine learning algorithm operating server-side to seamlessly 
provide suggested articles back to the user. The navigational ele¬ 
ments of the energy-hub change according to reader’s preferences. 
Initially user recommendations would be solely based on the user- 
selected choices but the content evolves after significant interaction 
with the app. Registered readers will be able to see UI updates based 
on their preferences, search history, article ratings and view count. 

7 CONCLUSION 

This paper proposes a system for creating a syndicated customized 
news-feed that adapts to the reader’s needs. Different to other 
approaches, the project uses the documents previously found as a 
record of user “interactions” with the system and it is the contents 
of the corpus that influences the development of the AUI. We have 
included Google’ Custom Search functionality, embedded required 
keywords framed through expert group and compared the result 
with “Google” general search. We experimented the framework 
considering two queries and energy-hub successfully outperformed 
both when compared to generic search. Our ultimate aim is to 
implement a web app through our proposed method so that the 
reader interface adapts to actions of the reader and content creation 
over the web. 
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